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SPECTAL CIVIL ATR REGULATION
TURBINE~POWERED TRANSPORT CATEQORY ATRFLANES OF CURHKENT DESTGN

Part 4b of the Civil Air Regulations conbains rvles governing the design of transport category
airyplanes. For a number of years, this pert has estatilished sirworthiness requirements for this cate-
gory of airplanes by prescribing detailed provisions to be met for the isswance of a type certificate.
However, the advent of turbine-powered airplanes (jets, turbo-props, etc.) has brought sbout operations
at consideratly higher speeds and sititudes than those invelving reciprocating engine airplanes. These
higher speeds and altitudes as well as certain inherent characteristies of turbine engines have intro-
duced numerons new technical and design problems and have necessitated re-evaluation znd amendment of
many provisions in Part 4b.

In recent years the Board has amended Part 4b by introducing numerous technical provisions more
specifically applicable to turbine-powered airplanes. These were included in amendments perteining to
structural, flight characteristic, powerplant instsllation, and other provisiens. It is believed that
Part 4b as now written is applicable %o turbine-powered airplanes with but one excepbion; namely, air-
plane performance. In the future, further smendments to this part, other than those relating %o per-
formmance, will be conparatively minor in nature mainly reflecting the latest experience in the certifi-
cation and operation of these airplanes,

The performance requirements presently in Part 4b were first promulgated almost twelve years ago.
They are now considered by the Board to be in a form not suitable for direet application to turbine-
powered airplanes.

The Administrator of Civil Aeronauties is in receipt of a large mumber of appliecations for type
certification of turbine-powsred airplanes, However, the so-called "non-rebroactive® clause of 8 4b.ll
{a) of Part 4b does not make applicable o a particular airplane type any amendment which is adopted after
an application is filed by the manufacturer for fype certification of that airplans. Tims, most of these
airplanes are not now required to meet same of the latest effective provisions of Part 4b unless the Board
prescribes otherwise. With go many applicaticns for type certificates pending, it is egsential that the
Board establish adequate requirements which will effectively apply to the type certification of turbine-
peowered bransport category airplanes. This Specigl Civil Air Regulation is being premulgated for that

Trpose.

This Specisl Civil Air Regulation is being made effective with respect to all turbine-powerea
transport category alrplanes not yet certificated. In essence, it prescribes a revised set of perform-
ance requirements for turbine-powered airplanes and incorporates such of the recent amendments to Part 4b
as the Administrator finds necessary to insure that the level of safeby of turbine-powered airplanes is
equivalent to that generzlly intended by Part 4b.

The performance requirements contained herein include not only the performance requirements neces-
sary for the certification of an airplane, but also the complementary performance operating limitations
as applicable under Parts 40, 41, and 42 of the Civil Alr Regulations. In promulgating this new per—
formance code, the Board intends that the resulting level of safety will be generally similar to the
level of safety established by the performance code as expressed by the provisions now contained in
Parts 4b and 40 (or 41 or 42 as appropriate) for reciprocating engine airplanes. To attain this, many
of the perfommance provisions have been modified for better applieability to turbine-powered airplanes,
same in the direction of liberalization, others in the direction of improvement in the required perform—
ance,

A significant change belng made is the introduction of full temperature accowmtability in all
stages of performmance, except the landing distances required. The introduction of full temperature
accountability will insure that the airplane’s performsnce is satisfactory irrespective of the existing
atmospheric temperature, The performance requirements heretofore applicable did not give sufficient
assurance in this respect.

The reason for cmitting the direct aprilication of temperature accountability in the requirement
for landing distances 1s that this stage of performance alwvays hag been treated in a highly empirical
fashion whereby temperature effects are taken into account indirectly together with the effects of other
operational factors, Long range studies on rationalization of airplane performance so far have not yileld-
ed a satisfactory solution to the landing stage of performance. The Board hopes, however, that contirmed
studies will result in a solution of this problem in the near future, .
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The introductien of full temperature accountability has necessitated a canplets re-evaluation
of the miniommn climb requirements. Since the prescribed climb must now be met at all temperatures
rather than to be associated with standard temperatmre, the specific values of climb have been altered.
In each instance, the change has been in the downward direction because, although the previcus values
were related to standard tenpersture, 2 satisfectory resultani climb performance was attained at tem~
peratures substentislly above standard., VWhile values of minimum ¢limb performance specified in the new
code will tend to incresse the maxdmum certificated weights of the airplane for the lowmer range of tem-
peratures, they will limit these woights for the upper range of temperatures, giving sdequate assurance
of satisfactory climb perfermance at &ll temperatures.

In considering the varioes stages of flight where minimwm values of ¢lirb have been heretofore
establisked, the Board finds that in two of the stages (gll-engines-operating en route and cne—engine-
inoperative route) the establishment of minimum values of climb is unnecessary because, in the case
of the all-engines—orerating stage, it has been found not to be critical and the case of the one-engine~
inoperative stage is now more effectively covered by the en route porformance operating limitations.

Considering that the pninirmm climbs being prescribed affect maivly the maximm certificated weights
of the airplape but not the maximm operating weights, the Board, in adopting the new performance cods,
flaces considerable emphesis on the ability of the airplane 4o clear obstacles on take-off and
flight, To this end, criteris for the take—off path, the en route flight paths, and the transition from
take—-off to the en route stage of fliight have been mrescribed to reflect realistic operating procedures.
Temperature is fully accoumted for in establishing all fiight paths and ap expanding dlesrance between the
take—off path and the terrsin or obgtecles is required wmtil the en route stege of fMight is reached.

In order to insere that the objeckives of the prescribed performance are in facht reslized In actuzl
operations, the manufacturer is required to establish procedures te be followed in the operation of the
alrplane in the wvarigus conditicns specified in the regulation, These procedures, each designed for a
specific airplane, wiil permit the operator to uiilize the full performance capabilities of the airplane
more readily than if the regulatioms prescribed all-inclusive procedures. The use of these procedures
in detemining complizance with the recgnirements goverming take—off, en roube, and landing stages, will
also add comsiderable flexibiltity to the regulation.

The new performamcee requirements establish more ¢learly than heretofore which of the performance
limitations are conditions on the airworthiness certificate of the ajrplane. In additdon to the maximm
certificated take—off and landing weights, there are included limitations on the take—off distances and
cn the wse of the airplane within the manges of operational variables, such as aliitude, temperature,
and wind., Since these limitations are in the ajrworthiness eertificate, they are applicabtle to atl dype
operatlons conducted with the airpiane.

The new performance code contains values for minimm climb expressed as gradients of <limb, in
percent, rather than s mtes of climb, in feet per mimite, as has been the case heretofore. The Board
believes that the gradient of climb is more direct in expressing the perfeormance margins of the airplane.
Usg of the gradiemt elimdnates the influence of the stalling speed on the required climb, Heretofore,
higher tates of climb were required for airplznes with higher stalling speeds. The only differentiation
in the new code with respect to the reuired climb 1s between two and four-engine airplanes. This type
of differentiation 19 of long standing in the regulations, being applicable to the one-engine-inoperative
stage of fiight. It is now being expanded to the take—off and approach shages.

The new performemce requirements contained herein are based on the best information presently
gvaileble to the Bodrd. It is realized, howover, that due to the present limited operating experience
with turbine-powered transpord airplanes, improvement in the reguirements can be expected as a resuld
of the direct aprlicsticn of the cods 4o specific designs of new airplanes. There are certain areas in
the new requirements where additionel refinement of details might be advisable. This is so partieularly
in the case of the regnirements pertaining to the landing stage of ftight. It is anticipated that, after
further study of the regulation and especldlly after its application in the design, certification, and
operation of forthcawing torhine-powered airplanes, the desirability of changes may become more apparent.
It is the intent of the Board to consider withont delay such changes as might be found necessary. Oy
after the provisions of this Special Civil Air Regulation are reasonshly verified by practiesl applica-
tion will the Board consider incorporating them on a more permmanent basis into Parts 4b, 40, 41, and 42
of the Civil Air Regulatioms.

This Special Civil Alir Regulation is not intended to campromise the anthority of the Administrator
mder § 45,10 to impose such special cemditions as he finds necessary in eny particnlar case to aveid
msafe design features and otherwise to insure equivalent safeby.

Interested perzons have been afforded an opporfunily to parbticipate in the wmaking of this repla-
tion (24 F. R, 6091), and dne consideration has been given to all relevant matter presented.

In consideration of the foregoing, the Civil Aeronautics Board hereby mskes and promilgates the
following Specisl Civwil Air Regulation, effective August 27, 1957.
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Contrary provisions of the Civil Air Regulations notwithstanding, all turbine-powered transport
category airplanes for which a type certificate is issued after the effective date of this Specidl Civil
Aiy Repulation shall comply with the following:

1, The provisions of Part 4b of the Civil Air Regulations, effective on the date of application
for type certificate; and such of the provisions of all subsequent amendments to Part 4b, in effect prior
+o the effective date of this special regulation, as the Adninistrator finds necesgary to insure that the
level of safety of turbine-powered airplanes is equivdlent to that generally intended by Part 4b.

2, TIn lieu of 88 4b.120 through 4b.125, and 4b.743 of Part 4b of the Civil Air Regulations, the
following shall be apriicable:

PERFORMANCE
4T.2110 General.

(a) The performance of the airplane shall be determined and scheduled in accordance with,
and shall meet the minima prescribed by, the provisions of 88 47010 through 4T7.123. The performance
1limitations, information, and other data shall be given in acoordance with 8 47.73.

(b) Unless otherwlse specifically prescribed, the performance shall correspond with ambient
atmospheric conditions and still air. Humidity shall be accounted for as specified in paragraph (e¢) of
this section.

(¢} The perfommance as affected by engine power and/or thrust shall be based om a relative
hmmidity of 80 percent at and below standard temperatures and on 34 percent ab and above standard tem—
peratures plus 50°F, Between these two bemperatures the relative mmidity shall vary linearly.

(d) The performance shall correspond with the propelsive thrust availalile mder the particu-
lar ambient atmospheric conditions, the particuvlar flight conditions, and the relative humidity specified
in paragraph {(c) of this sectien. The avallable propulsive thrust shall correspond with engine power
and/or thrust not exceeding the approved power and/or thrust less the installatlonal losses and less the
power andfor equivalent thrust absorbed by the accessories and services appropriate to the partieular
smbient atmospheric conditions and the particular flight condition.

AT, Airplane eonfiguration, speed, power, ad/or thrust; general.

{a)} The airplane econfiguration (setting of wing and cowl flapa, air brakes, landing gear,
propeller, etc.), denobed respectively as the take—off, en route, approach, and landing configurations,
shall be selected by the applicant except as otherwise preseribed.

(b} Tt shall be acceptatile to make the airplane configurations variable with weight, altitude,
and temperature, to an extent found by the Administrator to be compatilble with operating procedures re-
quired in accordance with paragraph (c) of this section.

{e) In determining the accelerate-stop distances, take-off flight paths, take-~off distances,
and landing distances, changes in the airplane!s configuration and speed, and in the power and/or thrust
shall be in accordance with procedures established by the applicant for the operation of the alrplane in
service, except as otherwise prescribed. The procedures shall comply with the provisions of subparagraphs
(1) through (3) of this paragraph.

(1) The Administrator shall find that the procedures can be consistently executed in
service by crews of average skill.

(2) The procedures shall not involve methods or the use of devices which have not been
proven to be safe and reliable,

(3) Allowance shall be made for such time delays in ths execution of the procedures as
may be reasonably expected to occur during service.

41,112 Stalling speeds.

(a) The speed Vs, shall denote the calibrated stalling speed, or the minimum steady flight
speed at which the airplane is controllable, in kmobs, with:

(1) Zerc thrust at the stalling speed, or engines idling and throttles closed if it is
ghom that the resultant thrust has no appreciable effect on the stalling speed;

(2) If applicable, propeller pitch controls in the position necessary for compliance
with subparagraph (1) of thia paragraph;
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(3) The airplane in the landing configuration;

{4) The center of gravity in the most unfavorable position within the asllowable
landing range;

(5) Toe weight of the airplane equal to the weight in commection with which V; is
being uged to detemmine conpliamee with a2 particular requirement. i

{b) The speed Vg shall denote the calibrated stalling speed, or the minimmm steady flight
speed at which the airplane-is conbrdllable, in Imots, withe

(L) Zero thrust at the stalling speed, or engines idling and throttles closed if it is
shoan that the resultant thrust has no appreciahle effect on the staliing speeds

{2) If aprlicable, propeller pitch controls in the position necessary for compliance
with subparagraph (1) of this paragraprh; the airplane in sll other respects (flaps, landing gear, ebc.)
in the marticnlar configuration corresponding with that in commection with which Vsl 1s being used;

(3) The weight of the airpiane equal to the wsight in commection with which Vsl is
being nsed to detemiing comrliancs with a particular requirement.

{¢) The stall speeds defined in this section shall be the minimm speeds obbtained inm fiight
tests conducted in accordance with the procedure of smbparagraphs (1) and (2) of this paragraph.

{1) ¥Eth the airplane trimmed for straight flight at a speed of 1.4 Ty and from 2 speed
sufficiently above the stalling Speed to insure steady conditions, the elevator contral shall be applied
at a rate such that the airflane speed reduction does nob exceed one knot per second.

(2) Daring the test prescribed in subparagraph (1) of this paragraph, the flight
characteristics provisions of 8 4b,160 of Part 4b of the Civil Air Regulatiens shall be complied with,

47,113 Take—off; pomernl.

(a) Tho take—off data in §8 4T.114 through 4T.17 shall be determined under the conditions
of subperagraphs (1) and (2) of this paragraph.

(1) At all weigpihs, dltitudes, and smbient temperatures within the operational limits
egtablished by the apnliecant for the airplane.

(2} In the configoration for take-off (gse 8 4T.111).

(b) Take-off data shall bo based on a amooth, dry, hard-surfaced mmway, &nd shdll be deter—
nined in such a manner that reproduction of the perfommance does not require excepbional skill or alert-
ness on the part of the pilot, In the case of seaplanes or float yplanes, the take-off surface shall be
swoth water, while for skiplanes it ghall be smooth dry snow. In addition, the take—off data shall be
corrected in accordance with subparagraths (1) and (2} of this paragraph for wind and for mmwsy grad-
iemts within the operational 1imits estehblished by the applicant for the airplane.

(1) Hot more than 50 percent of nominal wind components along the take-off path opposite
to the direction of take-off, and not less than 150 percent of nominal wind components slong the take—off
path in the direction of tmke-off.

(2) Effective ranmay gradients.

4TV Tske—off spesds.
{2) The critical-engine-failure speed ¥, in tems of calibrated air speed, shall be selected
by the apriicant, but shall nob be less than the ur gpeed at which eontrollability by primary aero-

dynamic conbrols alome is demonstrated during the take-off mm to be adeguate to pemmit proceeding safely
with the take-off using average piloting skill, when the critical engine is suddenly made inoperative.

(b} The minimm teke-off safety speed Vp, in terms of calibrated air spesd, shall be sslected

by the applicant so as to permit the gradiemt of requirved in 8 47.20 (a) and {b), but it shall not
be less than:

(1) t.2 V: for two—engine propeller-driven airglanes and for airplanes without pro-

pellers which have no ang for obitaining a significant reduction in the one-engine-inoperative
power—on stalling speed.
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(2} 1.15 7, for propellendriven airplanes having more than two engines and for air-

planes without propellers which have provisions for obtaining a significant reduction in the one-engine-
inoperative power-on stalling speed;

(3) 1.10 times the minimum control speed Yo, established in accordance with 8 4b.133
of Part 4b of the Civil Air Regulations.

(¢) If engine failure is assumed %o cecur at or after the attainment of V,, the demonstration
in which the take-off rum is contimed to include the take-off climb, as provided in“paragraph (a) of
this sectlon, shall not be required.

474115 Accelerate-gsbop distance.

{(a) The acoelerate~stop distance shall be the sum of the following:

(1) The distance required to accelerate the airplane from a standing start to the
speed Ui_;

(2) Assuming the critical engine to fail at the speed ¥, » the distence required to
bring the airplane to a full stop from the point corresvonding with the speed 5.

(b) In addition to, or in liew of, whecl brakes, the use of other braking means shall be
acceptable in determining the accelerate-stop distance, provided that such braking means shall have
been proven to be gafe and rellstle, that the manner of their employment is such that consisbent results
can be expected in service, and that exceptiondl skill is not required %o control the alrplane.

{¢) The landing gear shall remain extended throughout the asccelerate—stop distance.

L7116 Take-off path. The take-off path shall be congidered to extend from the standing astart to
a point in the take—off where & height of 1,000 feet above the take—off surface is reached or to a point
in the take-off where the transition from the take—off to the en route configuration 1s completed and a
speed is reached at which compliance with § 47.220 (¢) is shown, whichever point is at & higher altitude.
The conditions of paragravhs (a} through (i) of this section shall apply in determining the take-off path,

{a} The take—off path shall be based upon procedures prescrdbed inm accordance with 8 47,111 (e).

(b) The airplane shall be accelerated on or near the grownd to the speed V, during which time

the critical engine shall be made ineperative at speed L] and shall remain inoperative durding the remain-
der of the take-off.

(e) Landing gear retraction shall not be initiated prior to reaching the speed v2.

(d) The slope of the airbome portion of the take-off path shall bte positive at a3l points,

(e) After the V, speed 1s reached, the speed throughout the take-off path shall not be less

than ¥, and shall be constant from the point where the lending gear is completely retracted until s
height of 400 feet above the take-off surface is reached.

(f) Except for gear retraction and propeller feathering, the airplane configuration shall nok
be changed before reaching a heipght of 400 feet above the take-off surface,

{g) At a1l points along the take-off path starting at the point where the alrplane first
reaches a height of 400 feet above the take—off surface, the available gradient of climb shall not be
legg than 1.4 percent for two-engine airplanes end 1.2 percent for four-engine airplanes.

(h) The take-off path shall be determined either by a continuous demenstrated take—off, or
alternatively, by synthesizing from segments the complete take-off path.

(1) If the take-off path is determined by the segmentsl method, the provisiona of subpara-
graphs {1) through (4) of this paragraph shall be specificslly aprlicsable.

(1) The sepments of a segmental take—off path shall be clearly defined and shall be
related to the distinct changes in the conflpuration of the airplane, in power and/or thrust, and in
speed.

(2} The weight of the airplane, the configuration, and the power and/or thrust shall he
constant throvghout each sepment and shall correspond with the most criticdl condition prevailing in
the particular segment.
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{3) Tke segmeniel flight path sha2ll be based on the airplane's performance wnchout
groond effect.

(4) Segnentsl take-off vath dats shall be chacked by contdinuons demonstrated take-offs
to insure that the segmental path is conservative relative to the continuous path.

4T.017 Tale—off distance. The take-off distance shall be the horizontsl distance @long the take-
of f path from the start of the teke-off to the peint where the airplane attains a height of 35 feet above
the take—off surface as determined in accordance with 8 4T.116.

47,18 Clizb; gemersl. Cozpliance sh2ll be shown with the climb requirements of §8 4T.119 and
47,120 at all weights, altitudes, and ambient temperatures, within the operational limits established by
the zpglicant for the airrlane. The alrplane's center of gravity shall be in the most unfavorshle posi-
tion correspording with the apfiicable configuration.,

47,119 All-enrine—opsrating lapding ¢limb, In the landing eonfiguration, the steady gradient of
Aimb shall ncht be less than 4.0 percent, with:

(a) Al engines operating at the availatile take-off power and/or thrusts
(t) A& clixb speed not in excess of 1.4 VBO.

43,120 One~zngdine-inoperative climb.

(a) Take off; landing gear extended. Tn the take-off configuration at the point of the
Night path where the airplsne's speed first reaches Voo in accordance with § 4T.J16 but without ground
effect, the steady gradient of c¢lirb shall be positdve with:

(1) The critical engine inoperative, the remaining engine(s) opereting at the available
teke-off power snd/or threst existing in accordance with § 47.116 at the time the airplane's landing
gear ls fully retracted;

(2) The weight equal to the airpiane!s weight existing in accordance with 8§ 47,116 at
the time retraction of the airflape's landing pear is initiatedy

(3) The speed equal to the speed V.

(b) fTnke-off; landing gear retracted. In the take—off configuration at the point of the
fiight path whers the airplane's landing gear is fully retracted, in accordsnce with 8§ 4T.16 but withoot
gromd effect, the sieady gradient of climb shall not be less than 2.5 percent for two—engine airplanes
and not legs than 3.0 percent for fowr-emgine ajrplanes, withs

(1) The criticsl engine ingperative, the remaining engine(s) operating at the take—off
power and/or thrust availahle &t & height of 400 feet above the take—off surface and existing in accord-
ance with & 4T.116;

(2) The weighbt equal to the alrylane’s weight existing in accordance with 8 4T.116 at
the time the airplane’s landing gear is fully retracted;

(3) The speed equal to the speed V.

{c) Finzl takeoff. In the en route configuration, the steady gradient of ¢limb shall not
be less than 1.4 percent for tmo—engine airclanes and not less than 1.8 percent for four-engine airplanes,
2t the end of the take-off path as determined by | 47116, with:

(1} fThe critical engine inoperative, the remaining engine(s) operating at the available
raxrimmm contimnous pomer and/or thrust;

{2) The weicht equal to the airplans’s weight exisbing in accordance with 8 4T.116 at
the tdme retraction of the airglane’s flaps is initiated;

(3) The speed equal to not less them 1.25 Vs,
(a) Approach. In the approach configuration such that V, does not exveed 1.10 ¥V, , the

steady gradient of climb shall mot be less than 2.2 percent for two-engine airplanes and not $ess than
2.8 percent for four-cngine airplanes, withe

(1) The critical engine inoperative, the remaining engine{s) operating at the available
take-of f power and/or thrust;
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(2) The weight equal to the maximum lending weight;

{3) A olimb speed not in excess of 1.5 V_ ;

4T.12. En route flipght paths. With the airplene in the en route configuration, the flight paths
prescribed in paragraphs (a) and (b) of this section shall be detemined at all weights, altitudes, and
ambient temperatures within the limits established by the aprlicant for the airgplane.

{2) One engine inoperative. The ocne-engine-~inoperative net flight path data shall be deter—
mined in such a manner that they represent the airplane’s actual dlimb performance diminished by a grad-
ient of climb equal to 1.4 percent for two-engine airplanes and 1.8 percent for fonr—engine airplanes.
It shall be acceptable to include in these data the vardation of the airplane's weight along the flight
path to take into account the progressive consumption of fuel and oil by the operating engine(s).

(b) Two engines inoperative. For airplanes with-.four engines, the two-engine-inoperative
net flight path data shall be detenrined in such a manner that they represent the airplane's actual
climb performance diminished by a gradient of ¢limb equal to 0.6 percent. It shsll be acceptable to
include in these data the variation of the alrplane's weight along the flight path to teke inte account
the progressive consvmption of fuel and oil by the operating engines.

{¢) Conditioms. In determining the flight paths presoribed in paragraphs {a) and (b) of this
section, the conditicns of subperagraphs(l) through (4) of this paragraph shall apply.

{1.) The airplane's center of gravity shall be in the mosht wnfavorable position.

(2) The critical engine(s) shall be inoperative, the remaining engine(s) operating at
the available maximan continuous power and/or thrust.

(3) Means for controlling the engine codling air supply shall be in the position which
provides adequate codling in the hoi~day condition.

(4) The speed shall be selected by the applicant.

47122 Landing distance. The landing distance shall be the horizoental distance required to land
and to came to a complete stop (to a speed of approximately 3 Imots in the case of seaplanes or float
planes) from = point at a height of 50 feet above the landing surface., Landing distances shall be de-
termined for standard temperatures at all weights, altitudes, and winds within the operational limits
established by the applicant for the sirplane, The conditions of paragraphs (z) through {f) of thia
gection shall apply.

(a) The airplane shall be in the landing configuration. During the landing, chanpes in the
airplane '3 configuration, in power and/or thrust, znd in speed shall be in accordance with procedures
esteblished by the applicant for the operatlon of the airplane in service. The procedures shall comply
with the provisions of & 4T.111 {c).

(b) The landing shall be preceded by z steady gliding apmroach down to the 50-foob helght
with a calibrated air speed of not less than 1.3 V_ .,
o

{¢) The landing distance shall be based on a smooth, dry, hard-surfaced runway, and shall
be determined in such a manner that reproduction does mob require exceptionsl skill or aleritness on
the part of the pilet. In the case of seaplanes or float planes, the landing surface shall be smooth
water, while for skiplanes it shall be smooth dry snow. During landing, the airplane shall not exhibit
excessive verticsl acceleration, a tendency to bounce, nose ower, ground loop, porpoise, or water loop.

(d) The landing distance shall be corrected for not more than 50 percent of nominal wind
components along the landing path opposite to the direction of landing and not less than 150 percent
of nemina wind components along the landing path in the direction of landing.

(e) Durdng landing, the operating pressures on the wheel braking system shall not be in
excess of those approved by the menufacturer of the brakes, and the wheel brakes shall not be used in
such & manner as to produce excessive wear of brakes and tires.

(f) 1If the Administrator finds that a2 device on the alrplanc other thon wheel brakes has a
noticeable effeet on the landing distance and if the deviee depends upoa the operation of the engine
and the effect of such 2 device is nob compensated for by other devices in the event of engine failure,
the landing distance shall be determined by assuming the criticdal engine to be inoperative.



47.123 Limitations and informatien.

(a) Licitations. The performmance limitations on the operation of the sirplane shall be
established in accordance with subparagraphs (1) through (4) of this paragraph., (Sse also E 4T.743.)

(1) Tale—off weipghts., The maximm take—off weights shall be established gt which
conpliance is shown with the generally applicable provisions of this regulation and with 8 4T.120 (a),
(b), and (c) for altitndes and smbient temperatures within the operational limits of the airplane
(see subparagraph (4) of this peragrarh).

(2} Lending weights. The maximon landing welghts shell be established at which
canrliance is shown with the gemerally applicable provisions of this regulation and with 88 AT.119
and 4T.220 (d) for aliitudes znd zmbient temperatures within the operatiomal limits of the airplane
(see gubparagrath (4) of this paragrarh).

(3) Take—off and accelerate—shtop disbsnces. The minimmm distances required for take-
off ghall be esteblished at which compliance is shown with the generally applicable provisions of this
regulation and with §8 47,015 and 47.117 for weights, sltitudes, temperatures, wind components, and
rmway gradients, within the operationdl limdts of the airplane {see subparagraph (4) of this paragraph).

{4) Operationdl limits. The operational limits of the mirplane shall be established by
the applicant for g1l variable fachtors required in ghowlng ccmpliance with this regulation (weight,
altitude, temperature, etc.). (See 88 47313 (a) (1) and (b), 47.118, 4T.17L, and 4T.122.)

(b} Information. The performance information on the operation of the airplane shall be
acheduled in commliance with the gemerally aprlicahle provisions of this regulation and with 88 47,116,
4302, and 4T.22 for weighks, altitudes, temperatures, wind camponents, and runway gradients, as these
may be applicable, within the operations) limits of the airplane {see subparagraph {(a) {4} of this sec~
#ion). In addition, the performance information specified in subparagraphs (1) through (3) of this
paragraph shall be detemined by extrapolatiom and scheduled for the ranges of weights between the maxi-
mm landing and marimum take—off weights established in accordance with subparagraphs (a) (1) and (a)
(2) of this section. {See also § 47.743.)

(L) ClLimb in %he landing configuration (see § 4T.19);
(2) Clizh in the aprroach conflguration (see § 4T7.120 {4));
(3) Lending distance (see § 47.122),
ATRPLANE PLIGHT MANUAL
£TJ743 Performsnee Limitations, information, and other data.

{a) Limnitations. The alrplae'’s performance limitations shall be given in accordance with
§ 47123 (a).

(b) Infomation. The performance information prescribed in B 47.123 (b) for the apiication

of the operahting rules of this regulation shall be gliven together with descriptions of the conditions,
air speeds, etc., wmder which the data were determined.

{c) FProeednres, For all gtages of flight, procedures shall be given with respect to airpiane
confipurations, power andfor thrust settings, and indicated air speeds, to the extent such procedures ars
related to the limitations and infomation set forth in accordance with paragraphs (a) and (b) of this
sectblon.

{d) Uiscellaneons. An explanation shall be given of significant or wmsudl flight or ground
handling characteristics of the airplane.

3. TIn 1lisu of 8B 40.70 through 40.78, 41.27 through 41.36 (d), and 42.70 through 42.83, of Parts 40,
A, md 42 of the Civil Air Regilations, respectively, the following shall be applicable:

OPERATING RULES
40T.80 Transport ea aimlane operating limitations.

{a) In operating any pessenger-carrying transport category airplane cerbificated in accord-
ance with the performance requirements of this regulation, the provisions of B 40T.80 throngh 407.84
shall be complied with, wmless deviations therefrom are specifically authorized by the Administrator on

the gromnd that the speclal circumstances of a particular case make a literal observance of the require-
ments gmecessary for safety. ‘



-0a

(b} The performance data in the Adrpiane Flight Manudl shall be aprlled in determining
eanplisnee with the provisions of 88 407,41 through 40T.24. Where conditions differ frem those for
which specific tests were made compliance shall be determined by approved interpalation or computation
of the effocts of changes in the specific variables if such interpolations or computations glve resulte
substantially equalling in accuracy the resulis of a direct test,

407.81 Adrplane's certificate limlbations.

{a) No airplane shall be taken off at a weight which exceeds the take-off weight specified
in the Airplane Flight Manual for the elevation of the airport and for the ambient temperature existing
at the time of the take-off. (See 88 4T.123 (a) (1) and 4T.743 (a).)

(b) Wo airplane shall be taken off at a weight such that, sllowing for nomal eonsumption of
fuel end oil in fiight bo the airport of destination, the weight on arrdval will exceed the landing
weight specified in the Airplane Flight Mamuai for the elevation of the alrport of destination and for
the ambient temperature anticipated there abt the time of landing. (See 88 4T.123 (a) (2) and 47.743 {(a).)

(¢) No airplane shell be taken off at a weight which exceeds the weight shown in the Adrplane
Flight Manual 4o correspond with the minimwn distance required for take-off on the runway to be used.
The take-off distance shell correspond with the elevation of the airport, the effective rumway gradient
and the amb%er;t)t,emperature and wind component existing at the time of take-off. {See 8 47.123 (a) (3}
and 4T.743 (a).

(d) Wo ane shall be rated gutside the operational limits specified in the Airplane
Flight Manual, (See B8 47.123 (a) (4) and 4T.743 (a).)

4O0T.22 Take-off obstacle clearance limitations. No airplane shall be taken off at a weight in
excess of that shown in the Airplane Flight Manual to correspond with a %ake-off path which clears all
cbstacles oither by at least a height equal to (35 + 0.0LD) feet vertically, where D is the diastance
out along the intended flight path from the end of the rumway in feet, or by at least 200 feet horizon-
tally within the airport boundaries and by at least 300 feei horizontelly after passing beyond the
boundaries. In determining the allowable deviation of the flight path in oxder to avold obstacles by
at least the distances preseribed, it shall be assumed that the airpilane is not banked before reaching
a height of 50 feet as shown by the take—off path data in the Airplane Flight Manual, and that a maximum
bank thereafter does not exceed 15 degrees. The take-off path eonsldered shall be for the elevatlon of
the airport, the effective gradient, and for the amblent temperature and wind component existing
at the time of take-off. (See Eg 47,123 {b) and 4T.743 (b).)

407.83 En roube Pimitations.

(a) One engine inopersbive. o airplane shall be taken off at & weight in excess of that
which, according to the one-engine-inoperative en route net flight path data shown in the Airplene
Flight Manual, will permit compliance with either svbparagraph (1) or subparagraph (2) of this para-
graph at &1l points along the route. The net flight path used shall be for the amblent temperatures
anticipated slong the route. (See HH 4T.123 (b) and 4T.743 (b).)

(1) The dlope of the net fight path shall be positive at an gltitude of ab least
1,000 feet above all terrain and obstructions along the route within 5 miles on either side of the
intended track.

{2) The net flight path shsll be such as to permit the airplane to continue flight
from the erulsing altitude to an alternate sirport where a landing can be made in accordance with the
provisions of § 40T.84 (b), the net flight path clearing vertically by at least 2,000 feet all terrain
and obstructions aleng the route within 5 miles on either side of the intended track. The provisions
of subdivisions (1) through (vii) of this subparagraph shall apply.

(1) The engine shall be assumed to fail at the most eritical point along the route.

{ii) Tho airylane shall be assumed to pass over the eritical cbstruction following
engine failure at & point no closer to the critical obstruction than the nearest approved radlo naviga-
tional fix, except that the Adminigtrator may snthorize a procedure established on a different basis where
adequate operational safegmards are found to exish.

{iil) The net flight path shall have a positive slope at 1,000 feet above the alr-
port used as the sltemate.

{iv) 4n approved method shall be used to account for winds which would otherwise
adversely affact the flight path,
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{v) Foel jebttisoming shall be pemitted if the Administrator finds that the ‘
operator has an sdequste breining program, proper instructions are given to the fiight crew, and #1
other precamiions are taken to inswure a safe procedure.

{(vi) The sltemate airport shdll be specified in the dispatch release and shsll
meet the preseribed weathsr minima.

{vii} The consmaption of fugl and oil after the engine bectmes inoperative shall
be that which is accomted for in the net flight path data shown in the Airplane Flight Manual,

(b) T engines Inoperative. No airplame shall be flown slang an intended route except
in complisnes with cither submaragraph (1) or subparagrath (2) of tids paragraph,

(L} ¥Wo place along the intended track shall be more than 90 mimutes away frem an
girport at which & landing can be made in eccordance with the provisions of ¥ 407.24 (b), asswmning
g1l engines to be oparating at crusing power.

(2) Ho airplane shall be taken off ab a weight in excess of that which, according to
the two-engine-inoperative en route net flight path data shom in the Airplane Flight Mamisl, will
permit the sirflzane to contdnme Night from the point where two engines are assummed to fail simdltane-
cusly to ap alrport where 2 landing can be made in accondance with the provisions of 8 z01.84 (b), the
net flight path having & positive slope abt an altitude of &b least 1,000 feet above 211 terrain and
cbytructions aleng the route within 5 miles on either gide of the intended track or at an 2ltitude of
5,000 feet, whichever is higher. The net flight path consldered shall be for the ambieni temperatures
amticipated along the Toate. The provisions of subdivisions (1) through (i4%) of this evbparagraph
shall apply. (See 85 47.123 (b) and 4T.743 (b).)

{1) The two engines shall be agsumed to fail at the most eriticsl point slong
the route.

(31) I fuel jettisoning is provided, the sirplanet's welght ab the point where
the two engines are assmed to fail shall be considersd to be not less than that which would include
gafficient foel %o mroceed to the airport and to arrive there abt an altitvde of ab least 1,000 feet
directly over the lapding area.

(4ii) The consumption of fuel and oil after the engines beccme inoperative ghall ‘
be that which is accoumted for in the net flight path data shown in the Alrplane Flight Manual,

40T.8, Landing limitations.

(e) Airpert of destination. Fo airflane shall be taken off at a wedght in excess of that
mhich, in accordance with the landing distances shown in the Airplane Flight Manual for the elevation
of the sirport of intended destination and for the wind conditions anticipated there at the time of
landing, would pemmit the airplans to be brought to rest at the airport of intended destination within
60 percent of the effective length of the runwy from a point 50 feet directly above the intersection
of the cbstrucidion clearsnce plene apd the romay. The welpght of the airrlanes shell be assumed o be
redneced by the weight of the fusl apnd oil expected to be consumed in flight to the airport of intended
destinstion. Conpliance shall be shom with the eanditions of subparegraphs (1) and (30 of this pars-
graph. (See 38 47.123 (b) and 47,743 (b).)

{1) It ghall be asssmed that the adyplane is landed on the most favoralle yuway md
direction in still air.

{2} It sh2l) be assumed that the airplane is landed on the most suitable rummy con-
sidering the probable wind veloeity and direction and iaking due agcoumt of the ground handling char-
scteristics of the airplane and of cther conditiens (i.e., lending adds, terrain, ete,). If full com-
pliance with the provisions of this subparagraph is not shown, the sirplane may be taken off if am
asltemate airport is designated whieh permits complisnce with parsgraph (b) of this section.

{(b) Altermate sirport. No airport shall be designated as an sltemate airport in a dispatch
relesse unless the zivyplane at the welipght anticipated at the time of arvival at suweh airport can comply
with the provisioms of paragraph {a) of this section, provided that the airplane can be brought to rest
within 70 percent of the effective length of the runway.

{Sec. 205 (a), 52 Stat. 984; 49 U,5.C. 425 (a), Interpret or apply secs. 6@, 603, 604, 52 Stat. 1007,
1009, 1610, a5 amended; 49 U.S.C. 551, 553, 554)

By the Civil Aerconautics Board:
f8/ ¥, C.Mulligan

¥, Co ¥ulligan
(sman,) Secretary '



